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(57) Abstract 



Disclosed is a method for identifying cholesterol in the skin tissue, consisting in the preparation of a segment of skin surface, the 
application of the measured quantity of a mixture containing enzymes to the skin, its exposure, the evaluation of the concentration of 
cholesterol in a reaction solution, and the calculation of the concentration of cholesterol in the skin. A contact area of skin with the mixture is 
defined using a bottomless airthight container, the base of which is attached to the skin. The mixture, which is used in a buffer solution with 
a pH of 6.8, contains (in molecular weight) 2.0 to 2.5 % cholesteroloxydase iodine, 0.04 to 0.06 % sodium deoxycholic acid, and 0.1 to 0.2 
% 3-propane sulphonate-(dodecyldimethylammonium). The concentration of cholesterol in the reaction solution is then evaluated by 
measuring the level of hydrogen peroxide; said measurement may be performed by immersing an electrochemical monitor or colorimetric 
indicator into the reaction solution. 
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CnocoO onpe^ejieHHH TKaHeBoro xojiecTep WH a Koacn, BKJuroaeT 
no^roTOBKy y.acTKa noBepxaocTM koscm, naHecenMe H a kojky 
*o3H P oBaHHoro Ko™.ecTBa $e P MeHTco^e P? KameM cmscm , SKcnosMUMio, 
oueHKy KOHueHTpauMH xojiecTepwHa B peaKUMOHHOM pacTBope m 
pac^eT KOHueHTpauMH xojiecTepMHa ko^m, npvi stom, H a yvacTKe 
noBepxHOCTM ko*m orpaHM^MBaK)T njiomaab KOHTaKTa koso* co CMecbio 
c noMombK) re P MeTM3M P yeMOM eMKocTii 6e 3 flHa c ocHoeaHneM, 
$MKCnpyeMfaiM H a Koace, b Ka.ecTBe CMecn McnojiBay^T co^ep^amJi 
2,0 - 2,5 xojiecTepMHOKCMjaaau, 0, 04 - 0,06 M acc % 

JiesoKCMxojieBOKMcjioro HaTpwn, 0,1 - 0,2 M acc % 3- 
(«oaeuMJiaMMeTMJiaMMOHMi5)-nponaHcyjib$OHaTa b 6y$e P HOM pacTBope 
n P M P H = 6,8, a oueHKy KOHueHTpaiww xojiecT.epMHa b pea KU MOHHOM 
pacTBope ocyiuecTBjiHiOT ny T eM wsMepeHH* ypoBH* nepeKMCM 
Boaopona . MsMepeHHH yposn* nepeKMcn Bo*opo*a M ory T 
ocymecTBJiHTbCH ny T eM norpyacenM* 3Jie K T P oxMMHMecKoro naTwica 

MJIH KOJlOpMMeTpH^eCKOrO MH^MKaTOpa B peaKUHOHHblH pacTBop. 



HCKJIIOTOTEJIbHO flJIfl IJEJIEfl HHOOPMAipiH 

ny6 a HKvJ^MP^^ MyeM1Je ° 6o3HaMeHHfl CTpaH-HJieHOB PCT Ha Turyjn.max jmcrax 6pomiop, b Koropux 
nyuaHKyioTca Meay^yHapoAUue ohhbkh b cootbctctbiqi c PCT. 
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Cnoco6 onpeflejieHwsi TKaHeBoro xojiecTepwHa ko^km 

06jiaCTb TeXHMKM 

M3o6peTeHMe othocmtch k oSjracTM MewuMHbi, TOMHee k cnoco6y 
MCCJie^OBaHMH ko^cm 6MoxMMM^ecKMMH MeToj^SMM . M3o6peTeHMe Mo^ceT 
ObiTb ncnojib30BaHo Taioce b KocMeTOJiorMM, $apMaKOJiorMM, 

KpMMMHajiMCTMKe m t . n . jxjir onpe^eJieHMH co^ep^caHHf! xojiecTepMHa b 
Koace, KaK cBobo^Horo, TaK m o6mero . 

npe^iuecTByiomMM ypoBeHb tgxhmkm 
B ycjiOBM^x kjihhmkm onpe jqejieHMe xojiecTepMHa ko^cm no3BojineT 

HeMHBa3MBHO, T.e. 6e3 B3HTMH 06pa3Ua KpOBM MJ1M 6MOnCMMHOPO 

MaTepnajia oueHMBaTb ypoBeHb TKaHeBoro xoJiecTepMHa . 

H3BecTeH cnoco6 onpe^ejieHMH Ha noBepxHOCTM ko^km pa3JiMMHbix 
xMMwyecKMx BemecTB, HaxojanmMxcH b kpobghochom pycjie ^ejioBeKa mjim 
jKMBOTHoro (i\ni0KO3a, ajiKorojib, jiaK-raT, rwnoKcaHTMH) . CnocoS 
BKJiK>MaeT BBefleHwe no,n Koxy $epMeHTa, MMMo6njiM30BaHHoro Ha 
noBepxHOCTM CMJiMKOHa f nporpeB 38 - 44°C yqacTKa ko*cm m 

perMCTpauMio JiOKajibHOPo M3MeHeHM« KOHueHTpauwM KMCjiopona MJIM 
nepeKMCM BO.aopoAa Ha Koace c noMombio 3JieKTpoxMMMyecKoro ^aT^MKa 
(naTeHT CUiA 4, 458, 686, A 61 B 5/00, onyOjiMK. Miojib 1984r. ) . 

Hezioca?aTOK M3BecTHoro cnocoOa - cjioacHocTb BBe^eHMH noa Kcoicy 
MMMo6MJiM30BaHHoro $epMeHTa, o6pa30BaHMe nepeKMCM Bojxopcna 
HenocpeflCTBeHHo b tkshax , mto MoaceT npMBecTM k HeacejiaTejibHbiM 
nocjie^CTBMHM (nepexoxt reMorjioOMHa b MeTreMorjioBMH) - pa3BMTMH 

TMnOKCMH . 

H3BecTGH cnocoS onpe^ejieHMH xoJiecTepMHa kojkm, nyTeM b3Ktmh 
o6pa3ua TKaHM c nocjiejxyiomeM sKCTpaKuweM xojiecTepwHa . MeToa 
no3BOJineT onpe^ejiMTb He TOJibKo KOJiM^ecTBO o6mero xojiecTepwHa, ho 
m pa3xtejibHO CBo6o^Horo m 3Tepw$MUMpoBaHHoro { Bouissou, H . , 
Pieraggi, M.Th., Julian, M. Identifying arteriosclerosis and 
aortic ateromathosis by skin biopsy. Atherosclerosis, v. 19, pp. 
449-458) . 

Pa 3 BMTMeM 3TOrO MeTO^a HBJTHeTCH 3KCTpaKUMOHHbIM , 

corjiacHo KOTopoMy SKCTpaKUMio xoJiecTepMHa npoM3BOfl«T 6e3 3a6opa 
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o6pa3ua ' TKaHM HenocpejjCTBeHHo Ha yyacrae xmbom kojkm . B KanecTBe 
SKCTpareHTa ncnojibsyraT CMecb STMJiOBoro cnnp T a c 3$h P om. npo6np K y 
c 3KCTpareHTOM npMKJiaauBaioT k noBepxHoc-m ko»m Ha HecKojibKo 
MHHyi, Jivmunu HaxojqsmnecH b noBepxHocTHbix cjiohx kojkh 
pacTBopflioTCfl m nepexowT b pacTBop SKCTpareHTa, nocjie vero 
npoBOAMTCfl BbinapMBaHMe pacTBopnTeji« m onpeaejieHwe BeiuecTB 
nepemenuiMX b JKMflKyro $asy (Lopukhin Yu.M. The skin and 
atherosclerosis (a three-drop test). 1992. Gordon and Breach 
Science Publishers S.A. UK). 

CoaepacaHwe xojiecTepMHa b 3nw.iiepMMce OTpaxaeT HaKonjiemie 
xojiecTepMHa b Koace m KoppejinpyeT c coaepacaHneM nocjie«Hero b 
aopTe, a Tarae c njiomaabio nopaaceHwa aopTbi npw aTepocKJiepo3e 
(Lopukhin Yu.M. The skin and atherosclerosis (a three-drop 
test). 1992. Gordon and Breach Science Publishers S.A. UK). 
TaKMM o6pa30M, onpeaejieHwe coaep»aHM« xojiecTepMHa b koxh 
no3BOJiaeT nojryviwrb yHMKajibHyio MH$opMaunio o coctohhmm TKaHeBoro 
nyjia xojiecTepMHa , a sto ^pe3Bbi^aMHo Barao kbk c no3MUMM paHHefi 
warHOCTMKM aTepocKJiepo3a (noKJiMHwyecKOM cTawM) , T aK h ana 
uejien kohtpojih 3a jieyeHweii SojibHbix aTepocKJiepo30M. 

B 4>apMaKOJTornn cnoco6 onpejjejieHMH xojiecTepMHa b Koxce 

n03B0JIfleT npOBOflMTb OUeHKy 3$$eKTMBHOCm JieKapCTBeHHblX CpeflCTB 

bjimhioiumx KaK Ha CMHTe3 xojiecTepMHa b TKaHflx (rpynna cTaTMHOB) , 
TaK m Ha ero BbiBeaeHwe H3 opraHM3Ma c noMombro pa3JiMMHHX 

COpSeHTOB . 

HejiocTaTOK MSBecTHoro cnoco6a - Heo6xoj:MMocTb npoBe^eHMH 

6MOOCMM, KOHTSKT KOTO C paCTBOpOM SKCTpareHTOB, a TaKace 

aJiMTejibHOCTb npoBefleHMfl aHajTM3a. 

Han6ojiee 6jim3kmm k npejuiaraeMOMy «BJi«eTC« cnoco6 
onpeflejieHM« xojiecTepMHa kojkh, BKJiroyaiomMfi noaroi-OBKy yyacTKa 
noBepxHocTM koto, HaHeceHMe H a Kbacy mjim apyrofi 
xojiecTepMHcoflepjKamew noBepxHocTM ) fl o3npoBaHHoro KOJin^ecTBa 
pacTBopa - a$$MHHO - $epMeHTaTMBHoro KOHiioraTa oomei* CTpy KTypu 
A - C - B, rue A - coewHeHMe, cnoco6Hoe CBH3bmaTbCH c 
xojiecTepMHOM (a$$M H a T ) , c - csnsyiomMM moctmk mjim nojiMMep, B - 
^ epMeHT ' aaiomMM b pe3yjibTaTe npeBpameHwn cooTBeTCTByiomero 
cy6cT P aTa UBe-rHoii npo WKT . KojiM^ecTBo xojiecTepMHa onpeaejinioT no 
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mhtghcmbhoctm nepexo^a KpacMTejiH b oKpauieHHyK) $opMy (naTeHT C111A 
5, 489, 510, A 61 B 10/00, ony6jTMK. $eBpajib 1996 r. - npoTOTMn) . 

HejiocTaTKM 3Toro cnocoSa : - orpaHMMeHHan o6jiacTb 
npMMeHeHMH , T.e. HeB03M03KH0CTb onpejqejieHMH 3TepM$MUMpoBaHHoro 
xojiecTepMHa, HM3Kan cneun$wyHOCTb aHajiM3a, a mmchho 
B3aMMOjieMCTBMe KOHbioraTa He TOJibKo c xojiecTepwHOM, ho m c 
.npyrMMM JiMnMjiaMM . 

PacKpbiTMe M306peTeHMH 
3a.naMa, Ha pemeHMe kotopom HanpaBJieHO HacTonmee 

M3o6peTeHMe - noBHiueHMe cneuM$MMHocTM, ynpomeHwe m pacunpeHMe 
o6jiacTM npwMeHeHMH cnocoSa, yBejiwyeHMe to^hoctm onpexiejieHMH 
xojiecTepMHa b Koace MejiOBeica m ^pyrnx KOH^eHcwpoBaHHbix cpexiax. 

nocTaBjieHHan 3azia^a pemeHa tgm , ^to b cnoco6e onpeaejieHM* 
xojiecTepMHa kcokm , BKJiio^aiomeM nojtroTOBKy y^acTKa noBepxHOCTM , 
HaHeceHwe Ha noBepxHocTb koxcm B03npoBaHHoro KOJiMMecTBa BonHoro 
pacTBopa $epMeHTa c j^oOaBKOM noBepxHOCTHo-aKTMBHbix BeiuecTB, 

3KCn03MUMK), OUeHKy KOHUeHTpaUMM xojiecTepMHa B peaKUMOHHOM 

pacTBope m pac^eT KOHueHTpauwM xojiecTepMHa koto, corjiacHo 
npe^Jio^ceHM^, nocjie no^roTOBKM yqacTKa noBepxHOCTM orpaHMMMBaiOT 
c noMombio npMcnoco6jieHHH njiomaxib KOHTaKTa kohcm c pacTBopoM 
$epMeHTa m noBepxHocTHO-aKTMBHoro BemecTBa , b KaviecTBe pacTBopa 
$epMeHTa c noBepxHocTHo-aKTMBHbiM BemecTBOM Mcnojib3yiOT xcjih 
onpe^ejieHM^ CBoOoflHoro TKaHeBoro xojiecTepMHa KOMno3MUMio 
cocTaBa (Mac . % ) : 

xojiecTepMHOKCMfla3a 2,0 - 2,5e?x 

^e3OKCMX0JieB0KMCJIbIM HaTpMM 0,0 4 - 0,0 6 

3- (^OXieUMJI-JlMMeTHJl--aMMOHMM) - 

-nponaHcyjib$OHaT 0,1 - 0,2 

$oc$aTHbiM 6y$ep pH 6,8 ocTajibHoe no 100%, 

a xuin onpe^ejieHM^ oGinero xojiecTepMHa KOMno3MUMio cocTaBa (Mac.%): 
xojiecTepMHOKCHjqa3a 2,0 - 2,5 

xojiecTepwH3CTepa3a 3-5 en 

.ne30KCMX0JieB0KMCJIbIM HaTpMM 0,04 - 0,06 

3- (^OfleUMJl-JlMMeTMJl-aMMOHMM) - 
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-nponaHcyjib^ioHaT 0,1 - 0,2 

$oc$aTHbiii 6y$ep pH 6,8 ocTajibHoe no 100%, 

3Kcno3MUMio pacTBopa Ha KOJKe aiifi onpeaejieHMfl cBo6o flH oro 
xojiecTepwHa npoBoaflT b TeyeHwe 2 mmhyt m 10 mmhyt ana 
onpeaejieHMH o6mero xojiecTepMHa, a oueHKy KOHueHTpamw 
xojrecTepwHa ocymecTBJi*ioT nyTeM npaMoro M3MepeHM« KOHueHTpauwi 
nepeKMCM BOflopoaa b peaKuwoHHOM pacTBope . OrpaHM^eHMe ruiomaw 

KOHTSKTa KOXM C paCTBOpOM nOBSpXHOCTHO - aKTMBHOTO BemeCTBa 

ocymecTBjiflioT c noMombio repMeTM3MpyeMOM KKseTbi 6e3 xxhsl c 
ocHOBaHMeM, $MKcwpyeMbiM Ha Koace. 

Mcnojib3yK>T xoJiecTepnHOKCHfla3y, nojTy^eHHyio M3 pa3JiwvHbix 
mctohhmkob (Brevibacterium sp., Nocardia erythropolis ) . 
06pa3yioiuyioc« b xone B3anMOfleMCTBH« xojiecTepwHa c 
xojiecTepwHOKCMjtasoM nepeKMCb Boaopoaa onpeaejimoT c noMombio 
sjieKTpoxMMMvrecKoro flaTiMKa mjim ny T eM wcnojibsoBaHMH 

cneKTpo$o'TOMeTpnyecKOM tcxhhkm. 

XojiecTepwHOKCHflasa KaTajiM3npyeT OKMCJieHMe xojiecTepMHa c 
yyacTMeM MOJieKyjinpHoro Kwcnopoaa m o6pa30BaHneM nepeKHcw 
BOflopofla : 

xojiecTepMH + 0 2 = 4-xojiecTeH-3-oH + H 2 0 2 

ripn McnojibsoBaHMM CMecii nAB - noHHoro fleTepreHTa 

(fle30KCMXOJieBOKMCJ10rO HaTpMH(flOX) B KOHUeHTpaUMM 0,04-0, 06% M 

UBMTTepMOHHoro fleTepreHTa - 3- (jjoaeuMJi-jaMMeTmi-aMMOHMM) - 
nponaHcyjib4>OHaTa (flAnC) b KOHueHTpauMM 0,1 - 0,2% BbiHBjieHa 
onTMMajibHan CKopocTb m nojiHOTa OKMCJieHMH xojiecTepMHa . 3 T a 
peaKuwoHHan CMCTeMa no3BOJineT noBbicMTb 3$$eKTMBHOCTb jaeiicTBMH 
xojiecTepnHOKCMfla3bi b pe3yjibTaTe CHMxeHwa HHrwbwpyiomero asmctbhh 
noBepxHOCTHO - aKTMBHbix BeqecTB m CHM3HTb pacxofl floporocTOflmwx 
aeTepreHTOB. Taxa« KOMno3Muna aeTepreHTOB oSecneywBaeT 
flocTynHOCTb CBo6oflHoro xojiecTepMHa m BbicoKyio CKopocTb ero 
OKHCJieHMfl. 3to no3BOJiMJio ncnojib30BaTb npw onpenejieHMM CBo6ojiHoro 

XOJieCTepMHa CpaBHMTeJlbHO HM3KMe KOHUeHTpaUMM XOJieCTepMHOKCM^a3bI 

npw npMMeHeHMM KMHeraMecKoro BapwaHTa M3MepeHMfi Bcero 4-8 
HMOJib Ha mji peaKUMOHHOM cm6cm , a npn onpejiejieHMM no KOHeMHOM 
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tovjks jqJiH npoBe^eHMH nojiHoro oKMCJieHM^ xojiecTepwHa 3a 10 

MMH flOCTaTOMHO 20 HMOJIb $epMeHTa Ha MJ1 peaKUMOHHOM CMeCM. 

OoTOMeTpn^ecKHe MeTo^bi no3BOJiHK)T ^ocTMraTb HM?KHero npextejia 
oOHapy^KeHMH cyScTpaTOB oKCM,aa3 okojio 10" 6 M. 

SjieKTpOXMMMMeCKMM flaTMMK C X0JieCTepMH0KCMJia30M , 

MMMo6MjiM30BaHHow Ha KOJiJiareHOBOM MeM6paHe no3BOJineT onpejiejiHTb 
KOHueHTpauMio xojiecTepMHa ot 10" 4 no 0,08mM 

(naTeHT CCCP 622424, G 01 N 33/16, 1976 r. Bertrand et al. 
1981 Multipurpose electrode with different enzyme bound to 
collagen films. Analyt . Chim. Acta. V. 126 pp . 23-34 ) . 



Ta6jiHua. 1 
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B Ta6jiJ4U,e 1 npwBefleHH .maHHbie, nojiy^eHHbie npw oKMCJieHMM 
cBo6oj5Horo xojiecTepMHa, coflep^amerocn b KOHTpojibHOM pacTBope 
xojiecTepMHa npn pa3Hbix cooTHOiiieHMHx jctByx AaHHbix ^eTepreHTOB. 
Pe3yjibTaTbi npHBe^eHbi b ejm^HMuax on™ecKOM fijiothoctw (On) m 
ckopoctm peaKUMM OKMCJieHMH no BejiMMHHe yrjia Ha KJioHa KMHeTM^ecKofi 

KpMBOM (V) . 

KpaTKoe onwcaHMe qepTejKew 
Omt.I - repMeTM3npyeMan kkdb e t a 6e3' wa 
Omt.2 - HaHeceHMe ji03MpoBaHHoro kojimm ecTBa pacTBopa 

OMT.3 - 3JieKTpOXMMM t JeCKMM 3JieKTpOJl npMBO^T B COnpMKOCHOBeHMe 

c pacTBopoM. 
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BapwaHTu ocymecTBjieHMfl M3o6peTeHMH 
CnocoS peajinsyeTCH cjieayromMM oSpasoM. npejjBapMTejibHO 
yviacTOK ko5km H a kotopom npoBOAWTCH MSMepeHMe nporapaeTCfl 

TSMnOHOM, CMOMeHHblM STMJlOBblM CHMpTOM. Ha nOflrOTOBJieHHOM yqaCTKe 

noBepxHOCTM ko3km $ M KCH P yeTCfl cneunajibHoe npMcnocoojieHMe - 
re P MeTM3 M pye M a« KioBeTa 6e 3 jwa (Our. 1 . ) , rjje 1- KioseTa c pesbSotf 
ana $MKcauwM sJieKTpoxMMMyecKoro aaTVMKa mjim kpuuikm; 2- nofljioacKa , 
o6ecneviMBaiomafl $MKcaunio KiOBeTbi w ee repMera^HocTb H a noBepxHocra 
K03KM. KioBeTa no3BOJi«eT orpaHMviMTb njiomanb noBepxHOCTM koxm (1 
cm 2 ) , npeaHasHatjeHHoii nna aHajiwaa m HanecTM H a stot 
yiacTOK(<Dwr.2.) A03npoBaHHoe KOJwmecTBO (oS-beM 0,1mji) pacTBopa 
CMecw $epMeHTa c noBepxHocTHo - aKTMBHbWM BemecTBaMM (nAB) . 

3Kcno3MUMH pacTBopa Ha KO*e ocymecTBji«eTc« Te^eHwe jjByx 
MMHyT . Bo B peM^ SKcnosMUMM pacTBopa, coaepxamero cMecb $ep M eHTa 
c nAB npoMcxowT HapaSoTKa nepeKHCM BO.nopo.na, KOHueHTpauMH 
kotopom npflMO nponopuMOHajribHa ccqepacaHMio xojiecTepMHa . nocjie 
3Kcno3MUMM pacTBop, coaepacamwii nepeKMCb Boaopoaa nepeHoc«T H a 
3JieKT P oxnMMvrecKMM ajieKTpofl, r fl e m npoMcxojwT MSMepeHMe 
KOHueHTpauMH o6pa30BaBmeficfl nepeKMCH BOflopona . 

npeaJioaceH BapwaHT cnocoSa, b kotopom 3JieKTpoxnMnyecKMM 

3JieKT P Oa npMBOflflT B COnpMKOCHOBeHUe C paCTBOpOM, HaxOflHIUMMCH B 

K1 ° BeTe HenocpeflCTBeHH'o Ha noBepxHOCTM koxm (cDwr . 3 . ) . 

B cnyyae Mcnojib30BaHMH cneKTpo$OTOMeTpnyecKoro Me-rosa 
MSMepeHMH KOHueHTpauMH nepeKMCM Boaopofla, pacTBop co«epacami4M 
nepeKMCb Boflopoaa nepeHocMTcs b KioBeTy $OTOMeTpa, rae HaxojiHTCfl 
npoHBjiHioma« cMCTeMa ($ep M eHT nepoKCMflasa m cyScTpa-r) . 
KoHueHTpauHio nepeKMCM onpe^ejiaKDT no BeJiMvrMHe onTM^ecKOM 
njiOTHocTM pacTBopa, npHMo nponopuMOHajibHOM KOHyeHipaiwM nepeKMCM 
Bo.aopo.ua. OnpejiejieHMe KOHueHTpauMM nepeKMCM Boaopofla b jkmjjkom 
$ase c Mcnojib30BaHneM 4>oTOMeTpa npeanoyTMTejibHO b JiaOopa-ropHbix 
ycjioBM«x. BHe JiaeopaTopMM, HanpwMep, b flOMaumeM fl narHocTMKe 

B03M05KH0 npMMeHeHMe MeTOflOB C MCnOJIbSOBaHMeM TeXHOJIOrMM «cyxoM» 
XMMMM. C 3TOM UeJlblO MOryT 6bITb MCnOJlbSOBaHbl K0J10 P MMeT P MMeCKMe 

MH^MKaTopw H a 6yMa*Hbix nojiocax (CTpMnw) , nosBOJiniomMe onpefle.n*Tb 
KoHueHTpauHio nepeKMCM Boaopofla b jwanasoHe 0,2 - 20 M r/ji, mto 
nojiHocTbio nepe K pbiBaeT HeoOxojjMMbiM wanaaoH KOHueHTpauMM. 
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npw pa6oTe c KOJiopMMeTpMyecKMM mh^mkstopom (CTpunoM) , 
OyMaacHa* nojioca norpy^aeTC^ b pacTBop nposKcnoHMpoBaBuierocH 
$epMeHTa m riAB, HaxoanmerocH Ha noBepxHOCTM koskm b KioBeTe. nocjie 
norpy^eHMH oueHMBaiOT M3MeHeHMe UBeTa nojiocbi, T a^e 

onpejiejineMoe KOHueHTpauMefi o6pa30BaBiueMCH nepeKMCM BO^opo^a jtm6o 
c noMombio UBeTHOM iDKajibi, jim6o c noMombio nopTa TMBHOrO 
oTpa^aTejibHoro $oTOMeTpa . 

Onpe^ejieHMe KOjiwwecTBa xojiecTepwHa Ha noBepxHOCTM ko^cm 
bo3mokho He TOJibKo no KOJiMvecTBy o6pa3yiomeMCH b xojxe peaKUMM 
OKMCJieHMH xojiecTepMHa $epMeHTOM xojiecTepwHOKCM^a3bi nepeKMCM 
BOflopcaa, ho vl no BejiM^MHe noTpeOJieHMH KMCJiopoxia b xo,ne peaKUMM, 
a Tarae Bejiw^MHe oKMCJieHHoro xojiecTepMHa - xojiecTeHOHa . 
TexHOJiorMH onpe^ejieHMH nepeKMCM Bo^opojia npeOTo^THTejibHa M3-3a 
coo6pa»ceHWM yao6cTBa m OTHocMTejibHow npocTOTbi. 

BaxcHoe flwarHocTM^ecKoe 3HayeHMe MMeeT onpe^ejieHMe He tojtbko 
CBo6o,aHoro, ho m 3TepM$MunpoBaHHoro xojiecTepMHa, TaK KaK npvi 
pn^e 3a6ojieBaHMii MeH*eTC* mx cooTHOiueHMe. Onpe,uejieHMe 

3Tepw$MUMpoBaHHoro xojiecTepMHa no3BOJi*eT npoBojtviTb onpe^ejieHMe 
o6mero xojiecTepMHa, HBJiHiomerocH cymmom cBoSoxtHoro m 
3TepM$MuwpoBaHHoro xojiecTepMHa. C stom uejibio HaMM npoBojnMjic* 

$epMeHTaTMBHblfi rJ4,UpOJIJ43 3$MpOB xojiecTepMHa $epMeHTOM 

xojiecTepMH3CTepa30M, nojiy\ieHHbiM KaK M3 TKaHew no^ejiyjio^HOM 
Kejie3bi, TaK h mmkpoOhoto npoMcxo^eHMH. fljin onpej^ejieHM^ 
3Tepw$MUMpoBaHHoro xojiecTepMHa Ha noBepxHOCTb ko^cm HaHocwjicH 

paCTBOp CMeCM $epMGHTOB - XOJieCTepMH3CTepa3bI c 

xojiecTepMHOKCM.qa3ofi, cojaep^amMM riAB . PacTBop 3KcnoHMpyioT 10 
mmhyt nocjie yero TaK^e npoBoj^T onpe^ejieHMe nepeKMCM Bo^opo^a 
o^hmm M3 nepe^HCJieHHbix Bbime MeTOxtOB. 
npuMep 1 . 

Onpe^ejteHMe CBo6o^Horo xojiecTepMHa y 3nopoBbix j[o6poBOjibueB 
c noMombio 3JieKTpoxMMM^ecKoro flaT^HKa. Ha noBepxHOCTb ko^cm jia^OHM 
(o6jiacTb TeHapa) ycTaHaBjiMBaeTca KiOBeTa, noKa3aHHa* Ha $wr.l. 
KlOBeTa n03B0J!HeT $MKCMpOB3Tb Ha noBepxHOCTM K05KM B 1 cm 2 o6-beM 
pacTBopa $epMeHTa m T1AB paBHbin 0,1mji. npe^BapMTejibHo noBepxHOCTb 
ko^cm npOTMpaeTCH pacTBopoM 3TMjioBoro cnwpTa . nocjie ycTaHOBKM 
KiOBeTbi b Hee 3aiiMBaeTCH pacTBop cjie^yiomero cocTaBa (Mac.%): 
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xojiecTepHHOKCMfla3a 2,0 - 2,5 en 

fle30KCMX0JieB0KMCJIbIM HdTpMM 0,06 

3- (aofleuMji-flMMeTMji-aMMOHMM) -nponaHcyjib^oHaT 0, 2 

$oc$a T HbiM 6y$ep pH 6,8 ocTajibHoe no 100%. 



nocjie MH K y6aunM pacTBopa Ha noBepxHocTM kojkm b TevieHMM 
MByx MMHyT 3a6npaeTCfl 0,05mji pacTBopa m nepeHocwTca H a 
M3MepnTejibHyK) noBepxHocTb 3JieKTpoxi4MnyecKoro flaT^HKa. Mepe3 5 
ce ™ cviMTUBaeTCfl pesyjib-raT - sejiHviMHa tokb nponopunoHajibHaa 
coflepxaHMio, o6pa30BaBiueficfl nepeKucw BoaopoBa. nepecveTHoe 

yCTpOMCTBO nOSBOJlfleT BblBOflMTb Ha 5KMflKOK P MCTajlJlHyeCKMM 3K P aH 

BejiMMMHy coaepacaHM* CBo6o fl Horo xojiecTepMHa Ha noBepxHocTM kojkm 
BbipaaceHHyra jim6o b MKMOJib/ji, jim6o b MKr/cM 2 

Onpe fl ejieHne xojiecTepMHa c wcnojibsoBaHweM M eTo fl a 

(4)n03BOJIHeT BblHBHTb OflHO, flB3 MJIM T P M OKpailieHHblX OHTHa . B 

TaSjiwue 2 npMBeaeHbi pesyjibTaTbi owoBpeMeHHoro npoBeaeHMa stmx 
flByx TecTOB. Bmhho, wo KOJie6aHMfl ccaepacaHiiH CBo6o fl Horo 
xojiecTepMHa k Koace wcnwTyeMbix npw MSMeHeHMM hovtm b aBa pa3a ot 
10,1 no 5,5 MKMOJib/ji aaeT nojro«HTejibHyio peaKUMio b obmh KpecT, 
Tor^a Ka K npn KOHueHTpauwM xojiecTepMHa 9,3 MKMOJibAn y 4-ro 
McnmyeMoro BbiHBJieHa peaKUHn b nojioacMTejibHbix KpecTa (++) . 

Ta6jimia 2. 



No HcnwTyeMbix 


CboGo^hsih xonecTepHH 

MKMOJIb/jI 


Tpex KanejibHbiH 
TecT b KpecTax 


1. 


10,1 


(+) 


2. 


6,8 


(+) 


3. 


5,5 


(+) 


4. 


9,3 


(++) 


5. 


7,1 


(+) 



npMMep 2 . OnpegejieHMe CBo6ojHoro xojiecTepMHa y SojibHbix 

CTeH03MpyiOmHM aTepOCKJie P 030M C KJlMHMVeCKMMM npOflBJieHMflMM 

MuieMMyecKow 6ojie3HM cepnua (MBC) . n P n. McnojibsoBaHMM TexHOJioraM, 
onucaHHOM b npwMepe 1 ypoBeHb CBoSoworo xojiecTepMHa kojkm y 
6oJibHbix MBC KOJie6ajicH b npeaejiax ot 18,7 A o 35,8 mkmojWjj (cm. 
Ta6ji.3.) 
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Ta6jiHua 3. 



J VJ U J Ittri r>l A x JLUV^ 


CB06oflHWH XOJieCTepHH 

MKMOJIb/JI 


1 pex KanejibHtiH TecT b 
KpecTax 


1 

X m 


ZZ,0 


(++) 


2. 


1 ft 7 
16,/ 


(++) 


3. 


Z/,4 


(+++) 


4. 


Oft 7 
Zo, / 


(+++) 


s 


^ 1 o 


(+++) 


\j . 


on 7 

ZU, / 


(+++) 


7. 


26,3 




8. 


25,8 


(++) 


9. 


35,8 


(+++) 


10. 


20,1 


(++) 


11. 


25,0 


(++) 


12. 


24,9 


(+++) 


13. 


29,1 


(++) 


14. 


21,1 


(++) 



npMMep 3 . OnpejejieHMe CBo6o^Horo xojiecTepnHa c noMombio 
cneuMajiM3MpoBaHHOM GyMamon nojiocbi . Ha noBepxHocTb kokw jiajjoHM 
(o6jiacTb TeHapa) ycTaHOBJieHa KioBeTa, no3BOJiniomaH $MKCiipoBaTb Ha 
noBepxHocTM ko^cm b 1 cm 2 oGteM pacTBopa $epMeHTa m nAB paBHbiii 
0,1mji. ripe^BapMTejibHo noBepxHocTb ko^cm npoTMpaeTc^ pacTBopoM 
STMJiOBoro cnwpTa, riocjie y ctshobkm KiOBeTbi b Hee 3ajiMBaeTCH 
pacTBop xojiecTepMHOKCM,aa3bi m nAB nocjie MHKyOauMM b TeqeHMM ^Byx 
mmhyt b Hee o6MaKMBaeTcn cneuMajiM3MpoBaHHa h SyMaman nojioca. 
Pe3yjibTaT onpe^ejieHM^ cojiep^aHM^ cBoOo^Horo xojiecTepnHa ko^m 
CMMTbiBajiCH c noMombio Kajiw6poBOHHOM UBeTHow limajibi, jim6o no 
noKa3aHMHM oTpa^caTejibHoro $OTOMeTpa . 

npMMep 4 . OnpegejieHMe o6mero xojiecTepMHa (cyMMbi 

CBo6oflHoro m 3TepMj)MUMpoBaHHoro) xojiecTepnHa ko^cm. Ha 
noBepxHocTb kojkm Jia^oHM ycTaHOBJieHa KioBeTa, ^MKCMpyiomMe Ha 
noBepxHocTM ko5km 3a^aHHbiM oS'beM cjie^xyiomero pacTBopa: 
xojiecTepMHOKCM^a3a 2,0 - 2,5 en 

xojiecTepwH3CTepa3a 3-5 ejx 

J3e30KCMX0JieB0KMCJlbIM HaTpMH 0,04 
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3- (wBeuMji-flMMeTHji-aMMOHMM) -nponaHcyjib$OHaT 0, 1 

$oc$a T HUH 6y$ep pH 6,8 ocTajibHoe no 100%. 

nocjie vero KioBeTa 3aKpbmaeTC« cneunajibHOM kpuuikom, tsk ksk 

BpeMfl 3KCD03MUMM B 3TOM CJiyVtae 10 MMHyT M 3a 3TO B P eMH MOSCeT 

npoMSOMTM McnapeHMe, <jto npuse^T k KOHueHT P npoBaHmo pacTBopoB. 
B cpeweM b KOHTpojibHoii rpynne coflepxaHMe o6mero xojiecTepwHa 
npeBbimaeT H a 10-20% Bejiw^MHy cBoSo^Horo xojiecTepnHa, T.e. 
BejiM^MHa 3TepM$nuMpoBaHHoro xojiecTepMHa cocTaBJiaeT 10 - 20% ot 
oSinero xojiecTepMHa ko*m. 
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OOPMYJIA H30EPETEHWH 

1. CnocoS onpe^ejieHMH TKaHeBoro xojiecTepMHa ko?km, 
BKjno^aiomMM no^roTOBKy y^acTKa noBepxHOCTH ko;*cm, HaHeceHwe Ha 
Ko^cy J503i4poBaHHoro KOJiM^ecTBa $epMeHTco,aep^aiueM cMecn, 

3KCnO3MUMJ0, OLieHKy KOHUeHTpaUMM XOJieCTepMHa B peaKUMOHHOM 

pacTBope m pac^eT KOHueHTpauwM xoJiecTepwHa koecm, OTJiM^aeTcx 
TeM ' qTO Ha y^acTKe noBepxHOCTH koecm orpaHwqMBaiOT n.noma,nb 

KOHT3KT3 KOPKM CO CMeCbK) C nOMOmbK) repMeTM3MpyeMOM eMKOCTM 6e3 

jxua c ocHOBaHweM, 4>MKcnpyeMbiM Ha Koace, b Ka^ecTBe cmgcm 
Mcnojib3yK>T co^epKamMM 2,0 - 2,5 en xo.necTepMHOKCM,ua3bi, 0,04 - 
0,06 Mace % £e30KcnxojieBOKMCjioro HaTpwn , 0,1 - 0,2 Mace % 3- 
(^o^euMjiwMeTMjiaMMOHMM) -nponaHcyjib4>OHaTa b 6y$epHOM pacTBope 
npn pH = 6,8, a oueHKy KOHueHTpaunn xojiecTepwHa b peaKUMOHHOM 
pacTBope ocymecTBJiHioT nyTeM M3MepeHM« ypoBH« nepeKMCH 
Bojaopo^a . 

2. CnocoS no n.l, o tjjm va jouyxx c h TeM, mto b KOMno3MUMio 
SonojiHMTeJibHo bhockt 3 - 5 en . xojiecTepnH3CTepa3H. 

3. Cnoco6 no n.1-2, o tjjm >y a ioiumm ch TeM, ^to xxjir M3MepeHM« 
ypoBHH nepeKHCM Bcaopo^a ocymecTBJTHiOT cneKTpo$oTOMeTpwyecKM 
nocjie ^oOaBJieHMH b pe a ku,m ohhhm pacTBop nepoKCMxia3bi c 
cyBcTpaTOM. 

4. CnocoS no n.1-2, OTJiPi^iaioin^Mcsi TeM, qTo rjir M3MepeHMH 
ypoBHH nepeKHCM Bo^opojta ocymecTBjmioT nyTeM norpy^ceHMH 
3JieKTpoxMMwyecKoro xtaT^MKa b peaKunoHHbin pacTBop. 

5. CnocoS no n.1-2, OTJiM^aiomyiMCK TeM, mto rjih H3MepeHMH 
ypoBHH nepeKHCM Bojiopoaa ocymecTBJinioT nyTeM norpy^emiH 
KOJiopHMeTpn^ecKoro HH^MKaTopa b peaKUHOHHbiH pacTBop. 
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